SUMMARY An unusual case of Waardenburg syndrome associated with a dilated and fixed pupil of the lighter eye is described. Pharmacological investigations were performed to localise the site of the pupillary lesion. A lack of cholinergic reactivity was demonstrated, possibly due to congenital agenesis of the sphincter pupillae. Sympathetic activity was not impaired.
P. J. Waardenburg delineated a syndrome (Waardenburg, 1951) , now bearing his name, consisting of malformation of the inner angle of the eyes, heterochromia iridis, congenital perceptive deafness, and a white forelock. Pupillary anomalies were also described both by Waardenburg (1951) in his original article and by Viswanathan (1973) . The present paper describes a pupillary anomaly associated with Waardenburg syndrome (WS) not mentioned previously, namely, a unilateral fixed and dilated pupil.
Case report
A 71-year-old healthy male immigrant from Romania displayed aniscoria, the right pupil being semidilated and not responding to light or accommodation. In addition he had the following features characteristic of WS: Lateral displacement of the medial canthi and lacrimal puncta. The inner distance measured 47 mm (normal 26 to 39 mm) (DiGeorge et al., 1960) . The outer canthal and interpupillary distances were within the normal range (96 and 70 mm, respectively). This gave his eyes the appearance of blepharophimosis with partial covering of the medial sclerae (Fig. 1) . The lacrimal puncta were also laterally displaced and opened vertically away from the sclera.
Pigmentary changes.
(1) Complete heterochromia iridis, the left brown and the right blue (Fig. 1) Deafness. Congenital right ear deafness, confirmed by audiometry (Fig. 2) . A slight hearing loss was found in the left ear as well, which could be explained by the patient's advanced age. No airbone gap was present.
Broad prominence of the nose, with an oblique furrow beginning at a dimple near the tip of the nose (Fig. 3) .
Family history consistent with autosomal dominant transmission of the syndrome, with variable expressivity (Fig. 4) .
The ophthalmological examination is summarised in Table 1 . Apart from the pupillary changes neurological examination revealed no abnormalities. Metopic sutures or a giant jaw (Fisch, 1959) were not found on x-ray examinations.
An association of heterochromia and aniscoria is a common feature in Horner syndrome (Waardenburg et al., 1961) , but the lighter iris there belongs to the smaller pupil. The fixed dilated pupil of the present case suggested a parasympathetic lesion in the achromatic iris. Studies were carried out to determine pharmacologically the site of the autonomic abnormality.
Material and methods
The ocular autonomic activity was evaluated by measuring the pupillary diameters in response to (1 %), phenylephrine HCI (5 %), guanethidine (1 %), pilocarpine HC1 (0 01 to 2%), and phospholine iodide (0 06 to 0-12 %). All drugs were given in a dose of 50 mcl into the conjunctival sac of both eyes, except for guanethidine, which was administered in a 250 mcl dose over 10 min. Pupillary responses to sympathomimetic drugs and pilocarpine were measured for 1 hour following application; responses to guanethidine were read after 12 hours and to phospholine iodide after 24 hours. The maximal response was recorded for each (Gambill et al., 1967; Korczyn et al., 1976 , Laor et al., 1977 . The drugs were given 1 week apart, with a background illumination of 200 Lx. Pupillary diameter was measured against a commercial set of black circles while the subject focused at the distance.
Results
The sympathomimetic drugs caused an increase in diameter in the right 'fixed' dilated pupil of 21 to 28 % and in the left pupil of 100 to 133 %. There was a concomitant increase in the palpebral fissure.
Pilocarpine (0-02 %) constricted the normal left pupil to a diameter of 2 5 mm, phospholine iodidide (0 06 %) to a diameter of 2 mm. The right pupil did not react to either drug, even at concentrations of 2% and 0-12% respectively. Both pupils reacted to guanethidine; the right one contracted to a diameter of 6 mm and the left one to 2 5 mm. These results are summarised in Table 2 .
Discussion
The concurrence of heterochromia and anisocoria is a common sign in Horner syndrome which appears in infancy (Waardenburg et al., 1961) . In the present case the sympathetic innervation of the abnormal pupil is intact. The eliminates mechanical factors as an explanation for its immobility in response to light. In the absence of local ocular causes fixed dilated pupils are usually caused by interruption of the parasympathetic innervation to the iris. Acquired lesions of the parasympathetic pathway to the eye either have no effect on or increase the response to cholinergic agonists. However, in our patient the ab- 
